BaTiO 3 is widely used in commercial ceramic capacitors. As one of the most interesting structural defects in perovskite oxides, oxygen vacancies in BaTiO 3 have long been known to be responsible for many experimentally observed electrical behaviors [1]. The extent of oxygen deficiency can be controlled by processing the oxide in a reducing atmosphere or/and by doping. The ABO 3 perovskites, in general, show a strong ability to tolerate a large number of oxygen vacancies while maintaining their basic structure even at high defect concentrations. The potential impact of oxygen nonstoichiometry in capacitor degradation has stimulated us to research the defect structure of base metal electrode (BME) multilayer ceramic capacitors (MLCCs) after the devices were degraded under an applied DC voltage. Here we present a first report of modulated and longrange ordered structures of BaTiO 3 that are associated with oxygen deficiency in the perovskite. These studies provide unprecedented microstructural insight into the electrical degradation mechanisms in BaTiO 3 capacitors.
capacitors. These HRTEM and EELS results will be discussed in relation to AC electrical property measurements of the pristine and electrically degraded capacitors.
